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This research is on about the application of Statistical Process Control (SPC) for monitoring 
and managing the infrastructure at Student Resident Hall, College Bank Muamalat. This 
research was located at University Utara Malaysia (UUM) Sintok, Kedah. The objective of 
this research is to develop SPC methodology in managing in student resident hall in College 
of Bank Muamalat. In addition, these research also purpose to determine the satisfaction level 
about the infrastructure at the resident. SPC is an industry standard methods. It is to measure 
and control the quality during the manufacturing process. Meanwhile, in this research was 
focusing on education sectors. In this study, all the information will be answered by the 
student who legally registered in Student Resident Hall, College Bank Muamalat about the 
satisfaction of the infrastructure. The important is when this application was used, it can get to 
measured the accurate data about the satisfaction level of the infrastructure in the student 
resident hall until it can controlling the advantages and disadvantages of the infrastructure in 
the resident. It is hope that the outcome of this study can be as a benchmark for used as a 
basic guide to the colleges in managing student development.  
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In Malaysia, Higher Education Institutions (HEI) is a capital-raising center individuals who 
are vital to propel the country towards a better and be instruments produce a generation that 
was at stake for the people of Malaysia. In fact, in education institutions also placed as one of 
success the main countries. The goal is to ensure the nation's children have accessto quality 
and affordable education and creative thinking, innovative, feature values and be able to 
compete in the international are a full of challenges through educational facilities and 
amenities provided (Azwan, 2013).  
 
According to article from Tuan Syarifah Atifah et. el, (2013) refers to Ashraf and Ibrahim 
(2009), the quality of education is difficult to measure and is defined where it include learning 
outcomes are accepted by educators and students of the institution of environmental 
conditions itself. The successful and the failure of the education institution can be valued by 
quality services of the institution. In addition, the effectiveness of the education institution 
also can be valued in terms of efficiency by services that provided (Sallis, 1996). 
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As a conclusion, education is a very important not just focused on studies only but it is also to 
educate the students to be a responsible the infrastructure that are provided in their college. 
This is because, it is to ensure that it can provide the best comfort to their students and also 
staffs. It is also will give the students and staffs being work hard for raising the name of 
universities in the eyes of world. 
 
Research  objective  
 
The main goal of this study is to investigate and propose the application SPC towards 
monitoring and managing the infrastructure at Student Resident Hall, College of Bank 
Muamalat. Hence, the satisfactory level of infrastructure at Student Resident hall, College of 
Bank Muamalat by using SPC application will answer the research objectives as below: 
i. to identify how the SPC method can give the advantages to the student resident hall  
ii. to evaluate the effectiveness the infrastructure by using SPC method 
iii. to develop statistical process control (SPC) methodology in managing in student 
resident hall 







According to the first guru of quality, W Edward Deming found that the quality is based on 
customer. On 1992, he already expanded the definition of quality as follows ‘quality means 
getting everyone to do what they have agree to do and to do it right the first time’ (Azmi, 
2011). Next, the other guru of quality is Dr Joseph Juran. He was invited to lecture in Japan. 
He focuses on the broader quality issues such as planning and organization issues, 
responsibility for quality management and the need to set goals and targets for improvement. 
He argued that the quality control should be carried out as part of the management control 
(Tony et al., 1995). 
 
Thus, according to Salih et al. (1995) found that the importance of quality has long been 
recognized as important for both competitions and survive in the business world. Therefore, 
more and more organizations have adopted the use of statistical process control (SPC) as a 
way to get a higher quality of products. SPC is based on the use of statistics methods for 
assessing and monitoring the process or output in order to achieve or maintain control.  
 
Statistical Process Control (SPC) 
Statistical Process Control (SPC) is a primary analysis tool of process evaluation and 
improvement. It was developed by Walter Shewhart in the 1920s to evaluate production 
processes, its application to wide variety of industries and market sectors as perhaps most 
influenced by W. Edwards Deming. SPC uses the element of time as one of its principle axes. 
Data collected over a short period of time. Each of these sample is referred to as a subgroup. 
Each subgroup tells us two things about the process its current location and its current amount 
variation (Paul, 2011). 
 
However, according to Wenbin & Wenjuan (2008), quote by Srikaeo et al. (2005), found that 
SPC method is a powerful collection problem-solving technique, which is used to monitor 
expenditure process. Among the many SPC methods, control charts are to be as the interesting 
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tool. They have been used for process monitoring, trend analysis and get an alert about the 
status process.  
 
According to Roma & Ravi (2014), defined from Asher (1987), was said SPC is a statistical 
technique used to control processes and to reduce variation. Variation reduction is a key 
aspect to improve quality. The main objective of control charts used within SPC is to 
distinguish between the special and common causes of variation. It is important to note that 
the SPC uses control charts to show when there is something wrong with the process and that 
it is out of control statistics (Caulcutt, 1999). 
 
The purpose of control charts  
According to Raymond & Robert (1995), the purpose of a control chart is a prediction of the 
future. Thus, there is basically one way to construct a run chart. In contrast, there are 
numerous ways to construct control chart and calculate control limits. The challenge is to 
know when a particular type of chart should be used and when it should not be used. There 
are basically two types of data which is discrete data or know as attributes data and 
continuous data or know as variables data. 
 
Attribute and Variables Control Chart 
There are basically have two types of control chart which is as attributes control chart and 
variables control chart. Both of types are important data. It is because of the data will come 
out with the graph known as control chart.  
 
Attributes controls charts  
Attributes are characteristics that can be described as occurring for example beads either red 
or not. Whether the item is can be damaged or not. In addition, the properties of the variables 
are either non-negative integer counts as a typo numbers in the manuscript, or a rational 
fraction. The properties of the chart monitor these variables. Dominants their application is to 
monitor the number or fraction of the deformity to produce, but other examples out. For 
example, a supermarket manager might be interested in a small part of buyers using 
expressways, or airlines that can monitor a fraction of passengers who prefer meat to poultry. 
Therefore, there is a control chart of the most readily available. Usually it is used to control 
the number of defects created, but they can also be used for other attributes (Dan, 1998). 
 
According to Howard et al (1995), said that there are two basic types of attributes control such 
as classification charts and count charts.  
a) Classfication Charts 
Classification charts deal with either the fraction of items or the number of items in a 
series of subgroups that have a particular characteristics.  
i) p Chart 
ii) np Chart 
b) Count Charts 
i) c Chart .  
ii) u Chart 
 
Variables Control Charts 
Any size quantity of data that can be measured on a continuous scale and infinite such as 
distance, pressure, temperature, and not in discrete units or yes / no. Data fluctuations become 
more accessible and appropriate for use in the measurement of six sigma (Azmi, 2011). 
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Basically, variables control chart are typically used in pairs which is monitors process average 
and monitors the variation in the process (Epson, 2014). 
 
Therefore, according to (Epson, 2014) told that variables chart consist of many parts which is 
consist of: 
i. X-bar and R chart ( also called averages and range chart) 
• R chart 
• X bar 
ii. X bar and S chart 




A research design provides a framework for the collection and analysis data. This study is the 
cross-sectional study whereby data are collected one. It is appropriate to use a questionnaire 
that gives the respondent the opportunity to give free answers that reflect expectations and 
their perceptions about the infrastructure provided. The information collected through the 
distribution of questionnaires randomly to students in DPP Bank Muamalat. So that, 
according to Raymond et al. (1995), it evaluated on five (5) point of Likert Scale ranging 
from the scale of 5-excellent, 4-very good, 3-good, 2-poor and 1-very poor. The population 
for this study is that students staying in the DPP Bank Muamalat at UUM. The DPP Bank 
Muamalat is inhabited by female students a total of 2,132students. Moreover, in DPP Bank 
Muamalat it is divided into 2 blocks which are AP3 and AP4. Therefore, 120 questionnaires 
will be distributed to students at random in DPP Bank Muamalat in AP3 and AP4. 
 
Therefore, this questionnaire is develop from the satisfaction level of infrastructure provided 
in student resident hall between on six diemnsion that have been cover such as environment, 
cafeteria facilities, grocery shop facilities, print servives facilities, storage of goods facilities 
and hostel facilities . This enable us to assess how the respondent perceive the satisfaction 
level at student resident hall, College of Bank Muamalat in a quantitative way and thereby 






RESULT & DISCUSSION 
 
Research objectives 1: To identify how the SPC method can give the advantages to the 
Student Resident Hall at College Bank Muamalat  
 
The results showed how the SPC method can give the advantages on about the satisfactory 
level of infrastructure at Student Resident hall, College of Bank Muamalat. The satisfactory 
Facility provided by 
UUM : DPP Bank 
Muamalat. 
Hostel, grocery stores, 
print service, cafeteria 
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level also can measure by mean, mode and range in each facilities. Therefore, the result had 
obtained as each table below.  
 
Table 1: Environment 
    B1.1     B1.2        B1.3               B1.4 
N       Valid   106     106             106       106 
Mean     3.92     4.04       3.74      3.45 
Mode             4                     4            4           3 
Range                 3          3               4           4 
 
As a conclusion, from the overall findings that had obtained in data above, organization can 
use the application of SPC to monitoring their performance. It is because with this 
application, they will know the satisfactory level by student in College of Bank Muamalat 
about the facilities that have been prepared for them. Hopefully, followed with this data, the 
organization will know what the most, mean, mode and range in each facilities revealed the 
perception from the student.   
Indication: 
B1 : Environment   B4 : Print Service 
B2 : Cafeteria    B5 : Storage of Goods 
B3 : Grocery Shop   B6 : Hostel 
 
Research objective 2: To evaluate the effectiveness the infrastructure by using SPC 
method 
 
Based on the table display, it shows the priority requirement of the facilities in College of 
Bank Muamalat that have respond by the student. From the perspective of the requirement, 
the placement requirements such as rooms, desk and others is sufficient which regard to mean 
of perception are highest compare to each other with (4.07). Therefore, it was revealed that 
perception that requirement are satisfied for student where their equipment are sufficient in 
their hostel. However, the lowest mean of perception in this college are the prices at grocery 
shop when some of student did not agree about the reasonable prices in there. It is mean rating 
of (2.37). 
 
Table 2: Mean of Percetion 
Row    Requirement       Mean  of Perception  
1  The environment in DPP are enjoyable  3.92 
2  I am comfortable live in DPP    4.04 
3  The security level in the DPP is good   3.74 
4  Infrastructure at the DPP has fully complete  3.45 
5  The accommodation in the cafeteria are perfect 3.20 
6  The hygiene in the cafeteria is good   3.20 
7  I am satisfied that services provided at the counter   
cafeteria      3.02 
 8  The prices displayed in cafeteria   2.83 
 9  I agree with the price of food in the cafeteria  2.90 
 10  I feel comfortable with the shop space  2.43 
 11  The price is very reasonable    2.37 
 12  The services provided at the counter was friendly 3.06 
            13                    The products available in retail stores fulfill  
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                                    the needs of students     2.74 
            14                    I am satisfied with the services provided  3.40 
            15                    Very reasonable price given    3.58 
            16                    The services provided at the counter  
                                    were friendly      3.25 
            17                    The facilities in service is inadequate   3.06 
            18                    I feel comfortable with the space of the shop  3.03 
            19                    The space in the room is sufficient to store the  
                                    goods during the semester break   2.90 
            20                    Feel safe to keep our goods in the store during the  
                                    semester break     2.97  
             21                 I am satisfied with the level of cleanliness the store 2.90 
             22                 The placement requirements such as rooms, desk and  
                                  others is sufficient     4.07 
             23                 Facilities wifi work properly    3.08 
             24                 I feel comfortable with the size of a hostel room 3.72 
             25                The maintenance are satisfying    3.58 
             26                The hostel is a clean environment   3.41 
 
Research objective 3: To develop statistical process control (SPC) methodology in 
managing in student resident hall 
 
On this study, the individual – moving range (I-MR) chart were used as the main method in 
application of SPC. In many of control chart in SPC, (I-MR) are the useful method and 
suitable for this study because of it can be calculated periodically and not just focused in the 
end of the year. It was successful for organization if they used this application to improve 
their company.  
 
Based on table below, it is shows that the sample of 25 respondent from 106 respondent to 
measure the moving range in that month in College of Bank Muamalat and it is the example 
result for one dimension which is based on Environment from 6 dimension of facilities that 
have been measured. It is shows that, the important things in control chart are consist of 
Upper Control Limit (UCL), Lower Control Limit (LCL) and Control Limit (CL). In moving 
range, there also have Individual Values that have pair with Moving Range. It was to show 
the connection to each other. The estimate can be used to establish three-sigma limits for both 
the Individual Value and the Moving Range according to the formulas: 
 
UCL = x bar + 2.660 MR bar    CLx = x bar 
LCL = x bar – 2.660 MR bar    UCL = 3.268 MR bar 
CLR = MR bar      LCL= 0 MR bar 
 
where 2.660, 3.268, 0 are the formula in tabular value of E2, D4 and D3  for use with ranges 
based upon subgroups of size n = 1. Therefore, from that formula come out the answer that for 
Individuals Values with UCL= 5.65, LCL =1.71 and CL= 3.68 and for the Moving Range 
with UCL = 2.42, LCL= 0 and CL= 0.74. Moreover, from the I-MR chart shows in each of 
graph chart are in under control and stable refers from the range are not pass the line of UCL 
and LCL. 
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Research objective 4: To create opportunities for all members of the organization to 
contribute to quality improvement. 
 
Based on the findings that have been collected, it is has proven that the application of SPC are 
the important things to make sure it can monitor and managing the product or services in their 
organization. From this application, it must get attention in the organization because of it will 
create opportunities by measure regularly in each data. Hence, it will make sure their 
performance in each year will be always maintained. Therefore, for this study it is suitable for 
suggests to the authorities at College Bank Muamalat about this application because from it, 
they can know the level of satisfaction by student at student resident hall. By that, it will 




The title of this research is an Application of SPC for Monitoring and Managing the 
Infrastructure at Student Resident Hall, College of Bank Muamalat. From the early chapter 
has been mention that the main objectives of this study is on about to identify how the SPC 
method can give the advantages to the student resident hall, to evaluate the effectiveness the 
infrastructure by using SPC method, to develop statistical process control (SPC) methodology 
in managing in student resident hall and also to create opportunities for all members of the 
organization to contribute to quality improvement. The significant of this research is to obtain 
the satisfaction level of infrastructure in student resident hall by using application of SPC 
which is individual Value and Moving Range (I-MR) chart. From that, this research was study 
the 6 facilities in this residents such as about Environment, Cafeteria, Grocery Shop, Storage 
of Goods, Print Services and Hostel.  
 
Hence, the main outcome of this study can be a guideline for the management to improve 
their facilities that provided to the student at College Bank Muamalat. The individual – 
moving range (I-MR) chart was used as the main method in an application of SPC. This 
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method is useful and suitable for this study because of it can be calculated periodically and 
not just focused in the end of the year. It was successful for organization if they used this 
application to improve their organization. So that, overall the research objective on this 
research are accepted. 
 
LIMITATION OF STUDY 
 
During the time doing this research, researcher have faced some limitation such as based on 
respondent. This is because the respondent did not take seriously on about the questionnaire. 
This is happen when they are not read the question properly and casually answer it. Hence, it 
will make the data analysis become inaccurate with the information given by respondent. 
 
Next, the time was given to finish the research are very short time and it is make the 
researcher rushing to complete it. Hence, sometimes make the researcher must struggle to 
focus for complete in on time that given. Although the time was given are short but some of 
them was take it seriously which is try to understand the concept of research and it will learn 
for researcher to complete the research in on time. 
 
Finally, the last limitation is researcher found some difficulty in distribute and collect the 
questionnaire. This is because some of them told that busy with their assignment, mid-term 
exam and program. Otherwise, some of respondent also did not return back the questionnaire 
that was given. Hence, it make the questionnaire did not sufficient to analyze and it make 
researcher need more time to distribute and collect back the questionnaire 
 
SUGGESTION FOR THE FUTURE STUDY 
 
Besides that, the suggestions for his study is mainly focused on how application SPC to 
monitoring and managing the infrastructure at student resident hall from student perception. 
In coming time, the research should be done at the other organization such as in a company 
from employee perception. This research also mainly focused on about the satisfactory level 
of infrastructure by student at Student Resident Hall, College Bank Muamalat based from 
student perception. So, in future time, the research can be done by comparing the satisfactory 
level with other student resident hall soon. 
 
For the future research are suggested to be conducted in method of qualitative and 
quantitative due to enable researcher to gains and collects more of the data in detailed. In 
other words, this research also can proceed to the other researcher for make sure they can 
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